Anesthetic pretreatment confers thermotolerance on Saccharomyces cerevisiae yeast.
Saccharomyces cerevisiae yeast, when pretreated with elevated temperatures, undergo adaptive changes that promote survival after an otherwise lethal heat stress. The heat shock response, a cellular stress response variant, mediates these adaptive changes. Ethanol, a low-potency anesthetic, promotes thermotolerance possibly through heat shock response activation. Therefore, we hypothesized other anesthetic compounds, like ethanol, may invoke the heat shock response to promote thermotolerance. To test this hypothesis, we pretreated yeast with a series of non-volatile anesthetic and anesthetic-related compounds and quantified survival following lethal heat shock (52 °C for 5 min). Most compounds invoked thermoprotection and promoted survival with a potency proportional to hydrophobicity: tribromoethanol (5.6 mM, peak survival response), trichloroethanol (17.8 mM), dichloroethanol (100 mM), monochloroethanol (316 mM), trifluoroethanol (177.8 mM), ethanol (1 M), isopropanol (1 M), propofol (316 μM), and carbon tetrabromide (32 μM). Thermoprotection conferred by pretreatment with elevated temperatures was "left shifted" by anesthetic co-treatment from (in °C) 35.3 ± 0.1 to 32.2 ± 0.1 with trifluoroethanol (177.8 mM), to 31.2 ± 0.1 with trichloroethanol (17.8 mM), and to 29.1 ± 0.3 with tribromoethanol (5.6 mM). Yeast in postdiauxic shift growth phase, relative to mid-log, responded with greater heat shock survival; and media supplementation with tryptophan and leucine blocked thermoprotection, perhaps by reversing the amino acid starvation response. Our results suggest S. cerevisase may serve as a model organism for understanding anesthetic toxicity and anesthetic preconditioning, a process by which anesthetics promote tissue survival after hypoxic insult.